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ABSTRACT 



Disclosed are a telephone accessory and method of telecom- 
municating for a personal digital accessory ("TDA")- The 
PDA includes a chassis of particular dunensions and input/ 
ouQ)ut ("I/O") circuitry on a front surface of the chassis, the 
chassis containing processing drcuitty coupled to the I/O 
circuitry. Hie telephone accessory comprises: (1) a body 
portion having a concave surface ad^^pted to receive the 
chassis and first and second body extensions coupled to 
opposite ends of the body portion and (2) conmiunications 
droiitry capable of being coupled to the processing circuitry 
in the chassis when the chassis is received into the concave 
surface on the body portion, the comnumications circuitry 
including a communications transceiver capable of coupling 
the processing circuitry to remote processing circuitry via a 
communications link. 

S4 Qaims, 4 Drawing Sheets 
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COMMUNICATION ACCESSORY AND 
METHOD OF TELECOMMUNICATING FOR 
A FDA 

TECHNICAL FIELD OF THE INVENTION 5 

The present invention is directed, in general, to computer 
apparatus and, more specifically, to a telephone accessory 
for a personal digital assistant ('TDA"). the telephone 
accessory allowing the PDA to function as part of a voice jg 
and data telephone. 

BACKGROUND OF THE INVENTION 

As personal computers have increased in power and 
decreased in size, portable conqiuters have become more 
useful and powerful. Initially, "poitable" computers were 
essentially ruggedized desktq} computers, requiring use of 
a desk top and access to household current Eventually, 
battery-powered portable computers commonly featuring a 
liquid crystal display ("LCD") and weighing 10 to 20 
pounds ^owed tme ^cedom for \he computer usee Note- 
book computers wdghmg from 4 to 10 pounds and having 
a length and width approximating that of notebook paper 
offered an increased degree of port^nlity, without substan- 
tially sacrificing desktop computer power. ^ 

Since the advent of the notebook computer, evermore 
smaller computers have been tested in the maricelplacc. 
However, these smaller units have not generally enjoyed 
much success, primarily due to limitations their size places 
on their input/output ("I/O") devices. In particular, computer 
users wish to have a visual display that is as large as possible 
to display data either in greater quantity or with greater 
clarity. In addition, the size of a human hand dictates that a 
keyboard for manual data entry must be of a certain mini- 
mum size for comfort, speed and accuracy of the data entry. 
Computers smaller than notebook computers have had to 
sacrifice both in display and keyboard size, resulting in their 
being unable to duplicate desktop computer capability, even 
though their data processing and storage capacity is equiva- ^ 
lent 

One smaller-than-notebook computer design, however, 
has proven useful and quite popular. So-called PDAs, such 
as Newton® by Apple Computt^, Inc., comprise a generally- 
rectangular chassis having a ftont surface thereon. The fironi 45 
surface is ^ically dominated by an LCD visual display 
device. In contrast to most other con^iuter designs, a PDA 
does not contain a traditional "QWERTY" or other-style 
keyboard. Instead, PDAs are equipped widi a few control 
buttons on the front surface and a s^lus. A user wishing to so 
enter data to the PDA must use the stylus to write on the 
display. Depending on the user's preferences, the PDA can 
store the user's writing as a bitmapped picture, requiring 
substantial memory to store and limiting the PDA's ability 
to manipulate the wridng. Alternatively, with the aid of 55 
handwriting recognition software stored in the PDA. the 
PDA can translate the writing into representative codes or 
characters suitable for more efBdent processing and storage 
by the PDA. The stylus and/or the few control buttons on the 
fiont surface can also be used to move a pointer around the go 
display to point at portions of a representation of a tradi- 
tional keyboard shown on the screen. This also allows for 
entty of codes or characters. 

Because a PDA is highly portable, and, with the proper 
software, can act as a telephone directory for storing names 65 
and numbers, it becomes desirable to allow the PDA to do 
more than simply display the names and numbers on the 



2 

display device for the user to dial manually. T"^^''-'*^i the 
PDA ^ould fiorm a part of a teleconmiunicatiQns device, an 
preferably part of a cellular or radio telephone, allowing the 
PDA to not only play a part in managing voice communi- 
cations for the user, but to send and receive data. 

Accordingly, what is needed in the ait is an accessory 
allowing a PDA to become part of a telecomnmnications 
device. The accessory should conform to the shape of the 
PDA to allow the two to integrate smoothly into a single 
unit 

SUMMARY OF THE INVENTION 

lb address the above-discussed deficiencies of the prior 
ait, it is a primary object of the present invention to provide 
a telephone accessory and method of telecommunicating for 
a PDA. It is a further object of the present invention that the 
accessory be a conformal package to the PDA, allowing the 
two, once mated, to aa as a single uniL 

Accordingly, in the attaimneot of the above objects, the 
present invention provides a conmmnication accessory for a 
PDA. 

The PDA. as is conventional, includes a chassis of par- 
ticular dimensions and I/O circuitry on a front surface of the 
chassis. The chassis contains processing circuitry coupled to 
the I/O circuitry. The communication accessory comprises: 
(1) a body portion having a concave surface ad^rtcd to 
receive the chassis and first and second body extensions 
coupled to opposite ends of the body portion and (2) 
communications circuitry capable of being coupled to the 
processing circuitry in the chassis when the chassis is 
received into the concave surface on the body portion, the 
communications circuitry including a communications 
transceiver ce^able of coupling the processing circuitry to 
remote processing circuitiy via a communications link 

The advantage of the above arrangement is that the PDA 
nests within the body portion of the accessory, yielding a 
unified assembly. Preferably, the concave surface conforms 
to the particular dimensions of the chassis to thereby allow 
the chassis to be received into a recess bounded by the 
concave sui&ce. 

A rear surface of the PDA is placed against the concave 
surface. Therefore, the front surface of the PDA (containing 
a display device, a part of the I/O circuitry) remains exposed 
to allow the user to read or enter information into the PDA 
in a conventional marmcr. In fact, the location of the display 
device is similar to the location of a keypad 00 a cellular 
telephone. 

In a preferred embodiment of the present invention, the 
PDA/accessory has a look and feel similar to a standard 
cellular telephone. The first and second body extensions are 
pivotally attached to the body portion to allow relative 
rotation therebetween, the first and second body extensions 
able to assume a stowed position wherein the first and 
second body extensions are folded inward so as to overiap 
the concave surface of the body portion and an operating 
position wherein the first and second body extensions are 
unfolded outward so as to extend from the body portion to 
allow the concave surface to receive the chassis. 

The first body extension contains microphone circuitry for 
converting acoustical energy into electrical energy and the 
second body extension contains speaker circuitry for con- 
verting electrical energy into acoustical energy, die micro- 
phone and speaker circuitry coupled to the communications 
circuitry to allow transmission and reception of voice. Thxis, 
the miCTOphone and speaker arc presented to the user in two 
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opposed, rotalable body extensions, allowiog the body 
extensions to be positioned as a telepiione receiver for 
comfort and proper function and allowing the body exten- 
sions 10 be folded when the accessory is not in use to protect 
the body extensions and yield a smaller profile. s 

lb act in concert, it is necessary to provide for commu- 
nication of electrical signals b^ween the processing dr- 
cuitiy and the communications circuitry. Accordingly, a first 
connector is located on a surface of the chassis (preferably 
a top edge). A coiiesponding second conneaor is located on 
the concave surface. The first and second connectors are 
capable of electrically coupling the processing circuitry to 
the commimications dicuitiy when the concave surface 
receives the chassis. 

In a prefmied embodiment, the PDA controls the com- 
munication accessory, providing signals to initiate and ter- 
minate calls and providing substantive data for transmission 
via a wireless communication link, thereby allowing the 
accessory to function as a wireless modem or facsimile 
circuit Storage circuitry is located within the chassis and 
coupled to the processing circuitry for storing data for use by 
the processing and communications circuitry in this capac- 
ity. 

A further objea of the present invention is to provide the ^ 
accessory with its own power, relieving the PDA battery 
from also having to power the accessory. Thoefore, in a 
preferred embodiment, the body portion has a surface (pref- 
erably an outer surface opposite the concave surface) 
capable of removably receiving a battery pack. Batteries 
within the battery pack are capable of being coupled to the 
conununications circuitry. In a more preferred embodiment, 
the batteries are able to also provide electric power to the 
PDA, extending the life of the PDA battery. 

It is highly desirable thai ±c PDA recognize when it is 35 
mated with the accessory, allowing the PDA to shift to an 
accessory control mode wherein the display device is con- 
figured to present a desired picture to the user. Accordingly, 
a preferred embodiment includes accessoiy detecdon cir- 
cuitry capable of detecting when the communications cir- 40 
cuitry is coupled to the processing drcuitiy. The processing 
circuitry is enable of displaying information to a user via 
the I/O circuitry regarding an operation of the accessory. 

The present invention further provides a method of 
deploying a PDA for telecommunication. The method com- 45 
prises the steps of: (1) rotating first and second body 
extensions hingcdly coupled to first and second ends of the 
telephone body portion from a stowed position wherein the 
first and second body extensions are folded outward so as to 
be substantially parallel to the telephone body portion to an so 
operating position wherein the first and second body exten- 
sions are folded inward so as to form an acute angle with 
respect to the telephone body portion, (2) inserting a sub- 
stantially rectangular chassis of the PDA into the concave 
surface of the telephone body portion, the chassis containing 55 
processing and storage circuitry, a display device located on 
a front surface of the chassis and a first ekctronic link 
connector on the chassis coupled to the processing and 
storage cirT:uitry, the first electronic link connector mating 
with a corresponding second electronic link connector on the 60 
telephone body portion, the step of mating coupling the 
processing and storage circuitry to communications circuitry 
in the telephone body portion. (3) establishing a communi- 
cations link between the communications circuitry and a 
remote transceiver, (4) delivering acoustic energy to a 6S 
microphone within the first body extension, the microphone 
converting a voice of a user into a microphone electrical 



signal, the microphone delivering the microphtme electrical 
signal to the communications circuitry to allow the user to 
transmit voice information via the communications link. (S) 
receiving acoustic energy from a speaker within the second 
body extension, the speaker converting a speaker electrical 
signal into an acoustic signal for transmission to the user, the 
commimications circuitry delivering the speaker electrical 
signal to the spcater to allow the user to receive voice 
information via the communications link and (6) transmit- 
ting computer data between the processing and storage 
circuitiy and the remote transceiver via the communications 
circuit 

The foregoing has outlined rather broadly the features and 
technical advantages of the present invention so thai the 
detailed description of the invention thai follows may be 
belter understood. 

Additional features and advantages of the invention will 
be described hereinafter which form the subject of the 
claims of the invention. Those skilled in the art should 
appreciate that they can readily use the disclosed conception 
and specific embodiment as a basis for designing or modi- 
fying other structures for canying out the same purposes of 
the present invention. Those skilled in the art should also 
realize that such equivalent constructions do not depart firom 
the spirit and scope of the invention as set forth in the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more con^lete understanding of the present inven- 
tion, and the advantages thereof, reference is now made to 
the following descriptions taken in conjunction with the 
accon^anying drawings, in which: 

FIG. lA illustrates an isometric view of a PDA; 

FIG. IB illustrates a top-edge view of die PDA of FIG. 
lA; 

FIG. 2A illustrates an isometric view of a preferred 
embodiment of a commurucation accessory of the present 
invention; 

FIG. 2B iDustratcs a right-side view of the communica- 
tion accessory of FIG. 2A; and 

FIG. 3 illustrates a top level block diagram of the PDA of 
FIG. lA and the commmucation accessory of FIG. 2A when 
mated together. 

DETAILED DESCRIPTION 

Turning now to FIG. lA, illustrated is an isometric view 
of a PDA, generally designated 100. The PDA 100 com- 
prises a substantially rectangular chassis 110 having a par- 
ticular height, width and thickness (particular dimensions). 
The chassis has a front surface 120 containing I/O circuitiy 
allowing a user to communicate with the PDA 100. The front 
surface 120 contains, among other things, a display device 
130 (that is conventionally an LCD screen) and one or more 
buttons or momentary switches 140 that allow a user to enter 
infonnatioa. Apart &om an electronic link connector on a 
top edge 150 of the chassis 110, the PDA 100 of FIG. lA is 
conventional in its hardware content and arrangemenL 

Turning now to FIG. IB, illustrated is a top-edge view of 
tiie PDA 100 of FIG. lA. As mentioned, the top edge 150 
contains an electronic link connector 160. Those skilled in 
the art will recognize that the electrDnic link cormector 160 
can be on any surface or edge of the chassis 110. The 
eleciTomc link connector 160 may be a male or female 
connector and is recessed uritMn the chassis 110 to protect 
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the electronic Uiik connector 160 bom damage when the 
PDA 100 is not niated to its communication accessoiy. The 
electronic link connector may be for a standard serial or 
parallel interface or for one of proprietary design. The 
configuration of pins of the electronic link or the particular 
communication protocol between the FDA 100 and the 
communication accessory (200 of FIG. 2A} are not gennane 
to the present invention. Those skilled in the art will 
recognize that, in some circumstances, it may be desirable to 
provide for analog communicalion between the PDA 100 
and the communication accessory, for instance^ when the 
PDA 100 initiates tone dialing signals or stores or plays back 
voice mail. 

Turning now to FIG. 2A, illustrated is an isometric view 
of a preferred embodiment of a communication accessory of 
the present invention, generally designated 200. Those 
skilled in the art should understand that the illustrated 
embodiment of the conummicatian accessory 200 provides 
for wireless communications. Hie present invention also 
contemplates use of the communication accessory 200 as a 
wiic-based communication device. 

The conununicadoD accessory 200 is illustrated to be a 
telephone accessory, allowing a user to communicate by 
voice as with a conventional telephone device. As will be 
described in detail, the communication accessory 200 is 
adapted and formed to receive the PDA 100 in a conformal ^ 
maimer, such that the PDA 100 and conmiunicatioo acces- 
sory 20O, once mated, form a unitary structure. 

The communication accessory 200 comprises a body 
portion 210 (or a "telephone body portion", if the conmm- 
nication accessory 200 is to function as a telephone) that is 30 
centrally located in the communication accessory 200. The 
body portion 210 has a concave surface thereon comprising 
sur&ces 211, 212, 213. (The concave surface will be refer- 
enced as 211, 212, 213.) The concave surface 2U. 212, 213 
preferably conforms to the particular dimensions of the 33 
chassis 110 of the PDA 100. Thus, the height of the chassis 
110 is approximately equal to the length of the surface 211. 
The width of the chassis 110 is approximately equal to the 
width of the concave surface 211, 212. 213 and the thickness 
of the chassis 110 is approximately equal to the height of the 40 
surfaces 212, 213. That the concave surface 211, 212, 213 
conforms to the particular dimensions of the chassis 110 is 
not essential to the present invention, as those skilled in the 
art will recognize. However, a conformal fit on the part of 
the conununication accessory 200 provides the advantage of 45 
mating into a unitary structure. 

A 6ist body extension 220 is rotatably or hingcdly 
mounted to a lower upper end of the body portion 210. as 
shown. The first body extension 220 is able to assume one 
of two stowed positions (not illustrated in FIG. 2A) wherein so 
the first body extension 220 is either folded inward so as to 
overlap the concave surface 211, 212, 213 of the body 
portion 210 or is folded outward so as to be substantially 
parallel to Uie body portion 210. The first body extension 
220 is further able to assume an operating position (illus- 55 
trated in FIG. 2A) wherein tiie first body extetision 220 is 
unfolded outward so as to extend at a certain desired angle 
from the body portion 210 to allow thz concave surface 213, 
211, 212 to receive the chassis 110. A lock release button 221 
allows fi:cc rotation of the first body extension 220 when 60 
depressed. The first body extension 220 may be provided 
with a plurality of detents 223, resulting in a number of 
intermediate positions, selectable to the comfort of the user. 
The first body extension 220 contains microphone circuitry, 
induding a microphone (not shown). The microphone is 65 
acoustically accessible to the user via a microphone grille 
222. 



In a manner analogous to the first body exteruion 220, a 
second body extension 230 is rotatably or hingedly mounted 
to a lower end of the body portion 210, as showrL The 
second body extension 230 is able to assume one of two 
stowed positions (not illustraied in FIG. 2A) wherein the 
second body extension 230 is either folded inward so as to 
overly the concave surface 211, 212, 213 of the body 
portion 210 or is folded outward so as to be substantially 
parallel to the body portion 210. The second body extension 
230 is further able to assume an operating position (illus- 
trated in FIG. 2A) wherein the second body extension 230 
is unfolded outward so as to extend from the body portion 
210 to allow the concave surface 213. 211, 212 to receive the 
chassis HO. A corresponding lock release button 231 allows 
firee rotation of the second body extension 230 when 
depressed. The second body extension 230 may also be 
provided with a plurality of detents 233, resulting in a 
number of intermediate positions, selectable to the comfort 
of the user. The second body extension 230 contains speaker 
circuitry, including a speaker (not shown). The speaker is 
acoustically accessible to tbe user via a speaker grille 232. 
The relative locations of the microphoDe and speaker are 
similar to those of a conventional telephone receiver. 

Deployment of the communication accessory 200 will 
now be described. InitiaUy, the communication accessory 
200 is in one of two possible stowed positions wherein the 
first and second body extensions 220. 230 arc either folded 
inward so as to overlap the body portion 210 or are extended 
so as to be substantially parallel to the body portion 210. In 
cither of these slowed positions, the communication acces- 
sory 200 assumes a low profile, compact size, suitable for 
convenient storage. When tbe first and second body exten- 
sions 220. 230 are stowed by being extended parallel with 
the body portion 210, the FDA 100 can remain installed in 
the corrununication accessory 200 while stowed. Hie first 
and second body extensions are stowed by being folded 
inward, the communication accessory 200 decreases in 
overall length, fiirther compacting its size, but preventing 
tiie PDA 100 from remaining installed. 

To deploy the conununication accessory 200. the user 
depresses the lock release buttons 231. 221, freeing the 
respective first and second body extensions 230. 220 to 
move toward an acute angle with respect to the body portion 
210 (the operational position). This rotation, if outward torn 
the stowed position, exposes the entire^ of the concave 
surface 211, 212, 213 in preparation to receive the PDA 100. 

The chassis 110 of the PDA 100 is mated to the commu- 
nication accessory 200 by placing the top edge 150 of the 
chassis 110 against the surface 21Z The electronic link 
connector 160 of the PDA 100 males with a corresponding 
electronic link connector 216 on the surface 21Z Again, 
those skilled in the art wiU understand that the location of the 
electronic link connector 216 of the communication acces- 
sory 200 is entirely a function of the location of the 
electronic link connector 160 of the PDA 100. This mating 
electrically couples processing and storage circuitry in the 
PDA 100 to commimications circuitry in the conununication 
accessory 200 (to be described in conjunction with FIG. 3). 
Retaiiung walls 215. 214 provide lateral support for the 
chassis 110 when rmted to the communication accessory 
200. As the chassis 110 is rotated into engagement with the 
communication accessory 200, the chassis 110 urges reten- 
tion ridges 218, 219 outward. When the chassis 110 is fully 
seated in the concave surface 211. 212, 2D. the retention 
ridges 218, 219 surmount the front surface 120 of die chassis 
110 and snap inward, returning to their original relative 
position, resUientiy c^Jturing the chassis 110 in place, lb 
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release the chassis 110 from its mated position, the user 
places a separation force sufficient to overcome the resilient 
retention force of the retention ridges 218. 219. The chassis 
110 is then free to rotate and translate away from the 
communication accessory 200. 5 

'Hiniing now to FIG. 2B, illustrated is a right-side view of 
the communication accessory 200 of FIG. 2A. FIG. 2B is 
presented for the purpose of illustrating both the deployed 
230a, 22Qa and stowed positions 230b, 2205 Qn broken line) 
of the first and second body extensions 230, 220 of FIG. 2A. iq 

Also shown is a conformal battery pack 240 adapted to 
removably attach to an outer surface 217 of the communi- 
cation accessory 200. The battery pack 240 presents an 
outward contoured surface 241 that ergonomically confoims 
to the user's hand, such that addition of the battery pack does 15 
not deleteriously affect the utility of the communication 
accessoiy 200 as a whole. Communications drcuitiy within 
the communication accessory 200 needs power to operate. 
Although the PDA 100 has battery power of its own, the 
additional power requirements of the communications cir- 20 
cuitiy may substantially limit the time during which the 
communication accessory 200 may be used. Thus, the bat- 
tery pack 240 may power the communications circuitry or 
may (in combination with the PDA's battery) power the 
PDA 100 and the communication accessoiy 200 jointly. 2s 
Those skilled in the art will understand that a battery or 
batteries may be placed permanently within the body portion 
210 of the communication accessory 200 instead of being 
disposed in a removable battery pack 240, as illustrated. 

FIG. 2B also shows an extendable dipole antenna 234. 30 
The antenna 234 increases the range of the communicaiion 
accessoiy 200. The anteima 234 is conventional and is 
noimally stowed when the communicaiion accessory 200 is 
not in use. 

Those skilled in the ait will recognize that if the commu- 
nication accessoiy 200 is to be used as a wire-based tele- 
phone or modem, provision must be made on the body 
portion 210 for a telephone jack, conventionally an RJ-11 
Jack, to receive a standard telephone cord. 

"niming now to FIG. 3. illustrated is a top level block ^ 
diagram of the PDA 100 of FIG. 1 A and the communication 
accessory 200 of FIG. 2A when mated together. Circuitry 
within the PDA 100 is shown within a broken-line box 300. 
Circuitry within the communication accessory 200 is shown 
within a broken-line box 310. 

Processing circuitry 301 (thai may be, as is conventional, 
a microprocessor central processing unit ("CPU")) is 
coupled to display device circuitry 302 (a video controller), 
storage circuitry 303 (most preferably read-only memory „ 
("ROM") and dynamic random access memory ("DRAM")) 
and ports 304 by a conventional address, data and control 
bus 305. The circuitry 301, 302. 303, 304 and the airange- 
ment of the same are conventional to PDAs and are familiar 
to those of ordinary skill in the art. It is also conventional to 
provide a stylus for input to the PDA 100. Although the 
FIGURES do not illustrate a stylus, such are often used to 
allow a user to enter information via the display device. 

The processing circuitry 301 processes data stored in the 
storage circuitry and interacts with the user via the display £o 
device 130 of FIG. 1 (coupled via the display device 
circuitry 302) and the buuons 140 of FIG. 1 (coupled via the 
ports 304). 

When the PDA 100 is coupled to the communicaiion 
accessory 200, the processing circuitry 301 and other cir- 65 
cuitry within the PDA 100 are coupled via a serial, parallel, 
or proprietary link 317 (completed by mating the electronic 



link connectors 160. 216) to communications circuitry 311 
within the communication accessoiy 200. The communica- 
tions dnniitry 311 is adapted to receive control signals fipom 
the processing circuitry 301. The communications circuitry 
311 is coupled to microphone drcuitiy 312 and speaker 
circuitry 314. As previously described, the microphone 
circuitry 312 produces electrical signals for the communi- 
cations circuitry 311 that are a function of a user's spoken 
voice. The speaker circuitry 314 produces sounds that are a 
function of ou^t from the communications circuitry 311. 

To function in a telephone mode, the communications 
circuitry 311 simply modulates an internally-generated car- 
rier wave with Uie signal received &om the microphone 
circuitry 312, delivering the modulated carrier wave to 
antenna circuitry 316 of which the antenna 234 of FIG. 2B 
is a part Tlie antenna circuitry 316 produces a radio wave 
along a wireless link 321 to a remote transceiver 320 to 
allow wireless comnmnicaiions therewith. Transmissions 
from the remote transceiver 320 are received in the anteima 
circuitry 316. demodulated with the aid of the iittemally- 
generated carrier wave in the communications circuitry and 
sent to the speaker circuitry 314. The above telephone mode 
is conventional and is best illustraied in a common prior art 
cellular telephone. 

To function in a wireless modem mtxle. the communica- 
tions circuit contains a conventional modem capable of 
receiving logic signals from the processing circuitry 301 via 
the link 317 and converting the signals into sounds suitable 
for analog radio transmission. Signals received from the 
remote transceiver 320 are demodulated from the carrier 
wave and demodulated again in the modem to result in logic 
signals for transmission via the link 317 to the processing 
circuitry 301. 

In a preferred embodiment of the present invention, the 
processing circuitry 301 of the PDA 100 is capable of 
detecting when the PDA 100 is mated to the communication 
accessoiy 200. This can be done, for instance, by providing 
a loopback in the link 317. In response to detection of the 
presence of the commimication accessoiy 200, the process- 
ing circuitry 301 can automatically load software from the 
storage drcuitiy 303 pertaining to control of the communi- 
cation accessary 200. For instance, such software can con- 
figure the display device 130 to display a common telephone 
touchpad, allowing the user to employ a digit or the sfylus 
to enter a telephone number manually. The software can, 
additionally, make a telephone directory of numbers avail- 
able to the user for sdection there&om. Finally, the software 
can allow the user to select whether the communications 
circuitry 311 is to function in a voice or modem mode. In 
response, the software can direct, in a conventional manner, 
the communications circuitry 311 to enter the desired mode 
and to dial a selected number. 

As mentioned previously, a preferred embodiment of the 
present invention provides for a removable battery pack 240 
to be located on an outer surface 217 of the conmiunication 
accessoiy. Alternatively, the communication accessory can 
be equipped with an internal, non-removable ("permanent") 
batteiy or an AC adaptor jack to recdve power horn a power 
ad^tor. FIG. 3 illustrates a battay pack 318 providing 
power via links 319a, 3195 (represented in a highly sche- 
matic manner) to the communication accessory 200 and the 
PDA 100. respectively. The link 3195 to the PDA 100 can be 
made a part of the link 317 so as to minimize connector 
count, if desired. 

From the above description, it is apparent that the present 
invention provides a telephone accessoiy and method of 
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telecomnuinicaling for a PDA. The PDA includes a t^iassis 
of particular dimensions and I/O dicuitiy on a front surface 
of the chassis, the diassis containing processing ciiaiitiy 
coupled to the I/O circuitry. The telephone accessary com- 
prises: (1) a body portion having a concave sur&ce adapted 5 
to receive the chassis and first and second body extensions 
coupled to opposite ends of the body portion and (2) 
coummnications dicuitry capable of bdng coupled to the 
piDcessbg circuitry in the chassis when the chassis is 
received into the concave surface on the body portion, the iq 
conununications circuitry including a communications 
transceiver enable of coupling the processing circuitry to 
remote processing circuitry via a commtmications link. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 1 s 
changes, substitutions and alterations can be made herein 
without departing from die spirit and scope of the invention' 
as defined by the appended claims. 

What is claimed is: 

1. A wireless communication accessory for use with a 20 
personal digital assistant (PDA), said PDA having a chassis 

of particular dimensions and input/output (I/O) circuitry on 
a frtsnt surface of said PDA chassis, said PDA chassis 
containing processing circuitry coupled to said I/O circuitry, 
said communication accessory comprising: 2S 
a body portion having an external surface ad^ted to 

removably receive said PDA chassis; and 
communications ciicuitxy enable of being coupled to 
said processing circuitry in said PDA chassis when said 
PDA diassis is removably received by said exteraal ^ 
surface on said body portion, said communications 
circuitry including a conmaunications transceiver 
capable of coupling said processing circuitry to remote 
processing circuitry via a communications link. 

2. The accessory as recited in claim 1 wherein said body 
portion includes first and second body extensions coupled to 
opposite ends of said body portion; and 

wherein said first body extension contains microphone 
circuitry for converting acoustical enogy into electrical ^ 
energy and said second extension contains speaker 
circuitry for converting electrical energy into acoustical 
energy, said microphone and speaker circuitry coupled 
to said communications drcuitry to allow transmission 
and reception of voice. 

3. The accessory as recited in claim 1 wherein said body 
portion includes first and second body extensions coupled to 
opposite ends of said body portion; and 

wherein said first and second body extensions are pivot- 
ally attached to said body portion to allow rdative 50 
rotation therebetween, said first and second extensions 
able to assume a stowed position wherein said first and 
second body extensions are substantially parallel to 
said body portion and an operating position wherein 
said first and second body extensions are folded inward 55 
so as to form an acute angle with respect to said body 
portion. 

4. The accessory as recited in claim 1 wherein said body 
portion includes first and second body extensions coupled to 
opposite ends of said body portion; and 60 

wherein said first and second body ^tensions are privot- 
ally attached to said body portion to allow relative 
rotation tiierebetwecn, said first and second body exten- 
sions able to assume a stowed position wherein said 
first and second body extensions are folded inward so 65 
as to overiq} said concave surface of smd body portion 
and an operating position wherein said first and second 
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body extensions are unfolded outward so as to extend 
from said body portion to allow said concave surface to 
receive said chassis. 

5. The accessory as recited in claim 1 whoein said 
external surfiace of said body portion conforms to said 
particular rfimRnrinns of said chassis to ther^y allow said 
chassis to be received into a recess bounded by said external 
surface of said body portion. 

6. The accessory as recited in claim 1 further comprising: 
a first connector located on a surface of said chassis and 

a corresponding second connector located on said 
external surface of said body portion, said first and 
second connectors c^^able of removably and electri- 
cally coupling said processing circuitry to said com- 
munications circuitry when said external surface 
receives said chassis. 

7. The accessory as recited in daim 1 further coursing 
storage drcuitry located witiiin said chassis and coupled to 
said processing circuitry for storing data for use by said 
processing and conununications circuitry. 

8. The accessory as recited in claim 1 wherein said body 
portion has a surface capable of removably receiving a 
battery pack, batteries within said battery pack curable of 
being coupled to said communications circuitry. 

9. The accessory as redted in claim 1 wherein said 
communication accessory contains a permanent battery 
capable of supplying electric power to said processing 
circuitry. 

10. The accessory as redted in claim 1 further comprising 
accessory detection circuitry capable of detecting when said 
communications circuitry is coupled to said processing 
circuitry. 

U. The accessory as redted in daim 1 wherein said 
processing circuitry is enable of displaying information to 
a user via said I/O circuitry regarding an operation of said 
accessory. 

12. A method of providing communications for a personal 
digital assistant (PDA), said PDA having a diassis of 
particular dimensions and input/output (I/O) circuitiy on a 
front surface of said PDA chassis, said chassis containing 
processing circuitiy coupled to said 1/0 circuitry, compris- 
ing the steps of: 

removably receiving an external surface of said PDA 
chassis onto an external surface of a body portion of a 
wireless communication accessory, said communica- 
tion accessory having first and second body extensions 
coupled to opposite ends of said body portion; and 

coupling communications circuitry within said commu- 
nication accessory to said processing drcuitry in said 
PDA chassis when said PDA chassis is removably 
recdved by said external surface on said body portion, 
said communications drcuitry induding a commuru- 
cations transcdvCT capable of coupling said processing 
circuitry to remote processing circuitry via a commu- 
nications llTlV 

13. The method as redted in claim 12 further comprising 
the steps of: 

converting acoustical energy into dectrical energy with 
microphone circuitry within said first body extension; 

converting electrical energy into acoustical emgy with 
speaker circuitry within said second body extension; 
and 

coupling said mioophone and speaker circuitry to said 
conmmnications circuitry to allow transmission and 
reception of voice. 

14. Hie method as redted in claim 12 further comprising 
the step of pivoting said first and second body extensions 
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with respect to said body portion, ssid fiist and second body 
extensions able to assume a stowed position wheiein said 
first and second body extensions are substantially parallel to 
said body poition snd an operating position wherein said 
first and second body extensions are folded inward so as to 
form an acute angle with respect to said body portion. 

15. The method as recited in claim 12 further comprising 
the step of pivoting said first and second body extensions 
with respect to said body portion, said first and second body 
extensions able to assume a stowed position wherein said 
first and second body extensions are folded inward so as to 
overlap said external surface of said body portion and an 
operating position wherein said fir^t and second body exten- 
sions are unfolded outward so as to extend from said body 
portion to allow said external surface to receive said chassis. 

16. The method as recited in claim 12 wherein said 
external of said body portion surface conforms to said 
particular dimensions of said chassis to thereby allow said 
chassis to be received into a recess bounded by said external 
surface. 



10 



15 



a microphone circuit capable of converting acoustical 
energy into electrical energy located in said first body 
extension; 

a speaker circuit cj^able of converting electrical energy 
into acoustical energy located in said second body 
extension; and 

communications circuitry enable of being removably 
coupled to said processing circuitry in said PDA chassis 
when said external surface of said PDA chassis is 
received into said recessed, external surface on said 
body portion, said communications circuitry including 
a communications transceiver capable of coupling said 
microphone, speaker and processing drcuiiry to a 
remote transceiver via a wireless telephone link. 

24. The accessory as recited in claim 23 wherein said 
recessed surface conforms to said particular dimensions of 
said chassis to thereby allow said chassis to be received into 
a recess bounded by said recessed surface. 

25. The accessory as recited in claim 23 further compris- 



17. The method as recited in claim 12 further comprising 20 



the step of: 

electrically and removably coupling said processing dr- 
cuiiry to said communications circuitry with a first 
connector located on a surface of said chassis and a 
corresponding second connector located on said exter- 25 
nal surface of said body portion when said external 
surface receives said chassis. 
18. The method as recited in claim 12 further comprising 
the step of coupling storage circuitry located within said 



a first connector located on a surface of said chassis and 
a corresponding second connector located on a surface 
of said body portion, said first and second connet^ors 
capable of electrically coupling said processing cir- 
cuitry to said communications circuitry when said 
recessed surface receives said chassis. 
26. The accessory as recited in claim 23 further compris- 
ing storage drcuitty located within said chassis and coupled 
to said processing circuitry for storing data for use by said 



chassis to said processing circuitry, said storage circuitry ^ processing and communications circuitry. 



capable of storing data for use by said processing and 
communications drcuitry. 

19. The method as recited in claim 12 further comprising 
the steps of: 

removably receiving a battery pack onto a surface of said 
body portion; and 

coupling batteries within said baUery pack to said com- 
munications circuitry. 

20. The method as recited in daim 12 further comprising 



27. The accessory as recited in claim 23 wherein said 
body portion has a surface capable of removably receiving 
a battery pack, batteries within said battery pack capable of 
being coupled to said communications circuitry. 
35 28. The accessory as redted in claim 23 wherein said 
telephone accessory contains a permanent battery capable of 
supplying electric power to said processing circuitry. 

29. The accessory as recited in claim 23 further compris- 
ing accessory detection circuitry capable of detecting when 



the step of supplying electric power to said processing 40 said communications circuitry is coupled to said processing 
circuitry with a permanent battery within said communica- circuitry. 

tion accessory. 30. The accessory as recited in daim 23 wherein said 

21. The method as redted in daim 12 further comprising processing circuitry is capable of displaying information to 
the step of detecting when said communications circuitry is a user via said display device regarding an operation of said 
coupled to said processing drcuitry with accessory detection 45 accessory. 

drcuitry. 31. The accessory as recited in claim 23 wherein said 

22. The method as redted in claim 12 further comprising processing circuitry is oqiable of transmitting dialing signals 
the step of displaying information to a user via said I/O to said communications circuitry, said dialing signals 
circuitry regarding an operation of said accessory. cs^able of causing said communications circuity to open 

23. A wireless telephone accessory for use with a personal 50 said wireless tdephone link and dial a telephone number. 



digital assistant (PDA), the PDA having a chassis of par- 
ticular dimensions and a display device on a front surface of 
said chassis, said chassis containing processing circuitry 
coupled to said display device, said tdephone accessory 
comprising: 55 
a body portion having a recessed, external surface adapted 
to removably receive an external surface of said PDA 
chassis and first and second body extensions coupled to 
opposite ends of said body portion and pivotally 
attached to said body portion to allow relative rotation 60 
therebetween, said first and second body extensions 
able to assume a stowed position wherein said first and 
second body extensions are folded outward so as to be 
substantially parallel to said body poition and an oper- 
ating position wherein said first and second tody 65 
extensions are folded inward so as to form an acute 
angle with respect to said body portion; 



32. The accessory as redted in daim 23 wherein said 
conununications drcuitry is capable of recdving a portion 
of a content of storage circuitry within said PDA for com- 
munication via said wireless telephone link. 

33. A method of providing conununications for a personal 
digital assistant (PDA), said PDA having a chassis of 
particular dimmsions and a display device on a from surface 
of said chassis, said chassis containing processing drcuitry 
coupled to said display device, comprising the steps of: 

removably receiving an external surface of said PDA 
chassis into a concave, external surface of a body 
portion of a telephone accessory, said telephone acces- 
sory having first and second body extensions coupled to 
opposite ends of said body portion and pivotally 
attached to said body poition to allow relative rotation 
therebetween, said first and second body extensions 
able to assume a stowed position wherdn said first and 
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second body extensions are folded outward so as to be 
substantially parallel to body poition and an operating 
position wherein said fii?t and second body extensions 
are folded inward so as to form an acute angle with 
respect to said body poition; 

removably coupling consmunications circuitry to said 
processing drcuitty in said PDA chassis when said 
PDA chassis is received into said concave, external 
surface on said body portion; 

converting acoustical energy into electrical energy with a 
microphone circuit located in said first body extension; 
and 

converting electrical energy into acoustical energy with a 
speaker circuit located in said second body extension, 
said conmuinications drcuitxy including a communi- 15 
cations transceiver capable of coupling said micro- 
phone, speaker and processing drcuitxy to a remote 
transceiv^ via a wireless telephone link. 

34. The method as recited in claim 33 wherein said 
concave surface conforms to said particular dimensions of 20 
said chassis to thereby allow said chassis to be received into 

a recess bounded by said concave surface. 

35. The method as recited in claim 33 further comprising 
the step of: 

electrically coupling said processing circuitry to said 25 
communications drcuitty^th a first connector located 
on a surface of said chassis and a corresponding second 
connector located on said concave surface when said 
concave surface receives said chassis. 

36. The method as recited in claim 33 further comprising 
the step of coupling storage circuitry located within said 
chassis to said processing drcuitxy, said storage circuitry 
capable of storing data for use by said processing and 
communications circuitry. 

37. The method as redted in daim 33 further comprising 
the steps of: 

removably receiving a battery pack onto a surface of said 
body portion; and 

coupling batteries within said battery pack to said com- 
munications circuitry. 

38. The method as redted in claim 33 further comprising ^ 
the step of supplying electric power to said processing 
circuitry with a permanent battery within said tdephone 
accessory. 

39. The method as redted in claim 33 further comprising 
the step of detecting when said communications circuitry is 45 
coupled to said processing circuitry with telephone acces- 
sory detection circuitry. 

40. Tbe method as redted in claim 33 further comprising 
the step of displaying information to a user via said display 
device regarding an operation of said telephone accessmy. 

41. The method as redted in claim 33 fiorthcr comprising 
the step of transmitting dialing signals to said conmiunica- 
tions circuitry with said processing circuit:^, said dialing 
signals capable of causing said communications circuit to 
open said wireless telephone link and dial a telephone 
number. 

42. The method as redted in claim 33 furthex comprising 
the step of receiving a portion- of a content of storage 
circuitry within said PDA for communication via said wire- 
less telephone link. 

43. A personal digital assistant (PDA), comprising: 
a substantially rectangular chassis; 

processing and storage circuitry within said chassis; 
a display device located on a front surface of said chassis; 
a first electronic link connector on said chassis, said first 6S 

electronic link connector coupled to said processing 

and storage circuitry; 



30 
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a tel^one body portion containing wireless communi- 
cations circuitry and having a concave surface substan- 
tially conforming to an exterior dimension of said 
chaw>^S said concave surface removably mating with a 
rear, surface of said chassis, a second electronic link 
connector on said concave surface and coupled to said 
wireless communications drcuitiy removiAily m ati n g 
to said fint electronic link connector to thereby couple 
said processing and storage drcuitiy to said comimi- 
nications circuitry, said processing and storage circuitry 
capable of controlling sdd wirdess communications 
druuitry to establish a conmiunications link between 
said processing and storage circuitry and a remote 
transcdver, 

a first body extension hingedly coupled to a first end of 
said tdephone body portion and containing a micro- 
phone for convening a voice of a user into a micro- 
phone electrical signal, said microphone delivering said 
microphone electrical signal to said communications 
drcuitxy to allow said user to transmit voice informa- 
tion via said communications link; 

a second body extension hingedly coupled to a second end 
of said tdephone body poition and containing a speaker 
for converting a speaker dectrical signal into an acous- 
tic signal for transmission to said user, said conununi- 
carions circuitry delivering said speaker electrical sig- 
nal to said speaker to allow said user to recdve voice 
. information via said communications link; and 

means for allowing said conmmnications circuit to trans- 
mit computer data. 

44. The PDA as redted in claim 43 wherein said body 
portion has a surface ce^able of removably recdving a 
battery pack, batteries within said battery pack capable of 
being coupled to said communications circuitry. 

45. The- PDA as redted in claim 43 wherein said body 
portion contains a permanent battery cap^Ie of supplying 
electric power to said processing drcuitxy. 

46. The PDA as redted in claim 43 fiuther comprising 
detection drcuitiy enable of detecting when said commu- 
nications circuitry is coupled to said processing drcuitry. 

47. The PDA as redted in daim 43 wherein said process- 
ing circuitry is capable of displaying information to said user 
via said display device regarding an operation of said 
communications drcuitiy. 

48. The PDA as redted in claim 43 wherein said com- 
munications circuitry comprises cellular tdephone drcuitiy. 

49. A method of deploying a personal digital assistant 
(PDA) for tdeconmmnicalion, comprising the steps of: 

rotating first and second body extensions hingedly 
coupled to first and second ends of said tdephone body 
portion from a stowed position wherein said first and 
second body extensions are folded outward so as to be 
substantially parallel to said tdephone body portion to 
an operating position wherein said first and second 
body extensions are folded inward so as to form an 
acute angle with respect to said tdephone body poition; 

inserting a substantially rectangular chassis of said PDA 
into said concave surface of said telephone body por- 
tion, said chassis containing processing and storage 
drcuitry, a display device located on a front surface of 
said chassis and a first dectronic link connector on said 
chassis coupled to said processing and storage drcuitiy, 
said first dectronic link omnector mating with a cor- 
responding second dectronic link connector on said 
tdephone body portion, said step of mating coupling 
s^d processing and storage circuitry to conmumica- 
tions drcuitiy in said telephone body poition; 
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establishing a communications link between said com- 
mmiications circuitiy and a remote transceiver, 

delivering acoustic energy to a microphone within said 
first body extension, said microphone converting a 
voice of a user into a microphone electrical signal, said 
microphone delivering said miOT)pbone electrical sig- 
nal to said communications circuitry to allow said user 
to transmit voice information via said communications 
link; 

receiving acoustic energy &om a speaker within said 
second body extension, said speaker converting a 
speaker electrical signal into an acoustic signal for 
transmission to said user, said communications cir- 
cuitry delivering said speaker electrical signal to said 
speaker to allow said user to receive voice information 
via said conmiumcations link; and 

transmitting computer data via said communications dr- 
cuiL 

50. The method as recited in claim 49 further comprising 
the steps of: 
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removably receiving a battery pack onto a surface of said 
body portion; and 

coupling batteries within said battery pack to said com- 
munications circuitry. 
^ 51. The method as recited m claim 49 further comprising 
the step of supplying electric power to said processing and 
storage drcuitiy with a permanent battery within said tele- 
phone body portion. 
,g 52. The method as recited in claim 49 further comprising 
the step of detecting when said communications circuitry is 
couplol to said processing and storage circuitry. 

53. The method as recited in claim 49 further comprising 
the step of displaying information to said user via said 

j5 display device regarding an operation of said communica- 
tions circuitiy. 

54. The method as recited in claim 49 wherein said 
communicadons circuitry comprises cellular telephone cir- 
cuitry. 
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